Abstract
Water managers need map of irrigated areas (defined as the identification of their location and their areal extent) to plan a rational use of water under limited availability and to prevent the unauthorized withdrawals. This study presents a methodology for mapping irrigated areas in semi-arid environment based on Earth Observation techniques and by fully exploiting datasets freely available processed by open source software and tools (i.e QGIS and its plugin). Data acquired with the Landsat 8 Operational Land Imager (OLI) and the new Sentinel 2A MultiSpectral Instrument (MSI) sensors were integrated to obtain cloud free dense time series allowing monitoring the vegetation development throughout the growing seasons. Irrigated areas were identified by analysing the growing patterns under water deficit conditions, from NDVI values under the assumption that, in arid and semi-arid environment (like the Mediterranean Region), high trend of vegetation growth are compatible only with irrigation. The method was applied inside the Cixerrri Land Reclamation Consortia perimeter, South Sardinia Region -Italy
Material and methods Study Area Resources
The study area is the Cixerri catchment located in the south-western part of the Sardinia island, Italy ( Figure 1 ). It is characterized by flat and ondulating topography, which extends from the coastline to inland rugged areas, with elevation ranging from 1 to 450 m a.s.l. The climate of the area is between semi-arid and dry sub-humid, with the typical bimodal pattern of precipitation distribution (i.e. peaks in autumn and spring). Average annual rainfall is about 550-600 mm and annual mean temperature reaches 16° C. The area is mainly covered by arable land over flat terrain, to a lesser extent vineyards, and fruit tree.
The dataset includes Landsat-8 and S2A optical images (in the visible and near infrared ranges), Agrometeorological and ancillary data.
Satellite images
Earth Observation images used were collected from the sensor OLI (Operational Land Imager), on-board the Landsat-8 Mission, and S2A. The data are available for download free of charge from the U.S. Geological Survey-USGS Earth Explorer data repository, and the ESA Sentinels Scientific Data Hub.
Agrometeorological data
Meteorological data were provided by the SCIA database (Sistema nazionale per la raccolta, l'elaborazione e la diffusione di dati Climatici di Interesse Ambientale -UTA station).
Ancillary data
To obtain based knowledge about the crop phenology in a the area, Corine Land Cover and a Land use map provided by the Sardinia Region have been used. According to the differences of both sensors, the questions to be answered are whether and how the substantial changes, especially in the width of visible, and near-infrared, will affect the ability of consistently detecting and monitoring crop development. 
Data processing for deriving EO-based crop development maps

Legend
The Semi-Automatic Classification Plugin (SCP) is a free open source plugin for QGIS that allows for the semi-automatic classification (also supervised classification) of remote sensing images. Also, it provides several tools for the pre processing of images, the post processing of classifications, and the raster calculation.
